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Highlights: 
 Patients had limited awareness of cervical cancer and current screening practices.
 Patients expressed discomfort with deviating from annual screening.
 Most patients did not perceive themselves to be at risk for cervical cancer.
 Most lacked understanding of the components of cervical cancer screening.
 Cervical cancer screening knowledge significantly increased with education level.
ABSTRACT 
OBJECTIVE: To assess women’s attitudes and preferences related to recent changes in 
cervical cancer screening guidelines.  METHODS: We distributed 380 surveys in three 
University based and Community clinics. Study participants anonymously completed surveys, 
which included questions related to demographics, cervical cancer, screening practices, risk 
perception and 
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attitudes towards changing practices.  RESULTS: 315 women agreed to participate (83%). 60% 
(185/310) of participants had some college education or higher and 12% (36/305) worked in the 
medical field.  On average, participants answered 4.1 (SD = 1.3) of the 8 knowledge questions 
correctly.  Knowledge scores significantly increased with education level (Kruskal-Wallis test p-
value <0.001). The majority (72%, n=228) reported that they should be screened annually, and 
that screening should be initiated with the onset of sexual activity (63%, n=197).  Participants 
that were more knowledgeable of current screening practices were more comfortable extending 
screening intervals (Kruskal-Wallis test p<0.001).  CONCLUSION:  Even among a relatively 
highly educated population of women, participants had limited knowledge of cervical cancer and 
current screening guidelines. Many participants reported discomfort with less frequent screening 
intervals.  PRACTICE IMPLICATIONS: This study supports the need for improvement in 
cervical cancer prevention education especially with regards to the new screening guidelines.  
Keywords: cervical cancer; prevention; screening; guidelines; knowledge; attitudes 
1. INTRODUCTION
Over the last forty years, Pap smear screening has enabled early detection and removal of 
precancerous and cancerous cervical lesions, resulting in a substantial decline in cervical cancer 
incidence and mortality in the United States (US) [1,2]. US cervical cancer screening guidelines 
have evolved since 2002 due to growing concerns about the harms of overtreatment of 
precancerous lesions, including: patient discomfort, anxiety, bleeding, inconvenience, increased 
health care costs, cervical insufficiency leading to preterm deliveries and perinatal mortalities 
[3]. In light of these concerns, as of 2012, the American Society for Colposcopy and Cervical 
Pathology (ASCCP) no longer recommends cervical cancer screening under the age of 21, and 
has lengthened the recommended interval for screening from annual screening to screening and 
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co-testing of cervical cancer and HPV every three to five years for women ages 21-30 and 30-65,
respectively [4].  
A 2013 vignette-based survey of gynecology providers in Indiana revealed discordance 
between their cervical cancer screening practices and 2012 screening guidelines, with only 
16.2% of providers completely adhering to the current guidelines [5]. A similar study in the 
Pacific Northwest noted that 48% of the provider participants were not following or planning to 
follow the 2012 guidelines [6]. Both these studies found that providers were concerned about 
meeting their patients’ expectations to have annual or frequent screenings (52.7% and 66.1%, 
respectively) as reasons for not complying with the current standard of care [5,6].  Additionally, 
studies of factors influencing patients’ attitudes and compliance with cervical cancer screening 
prior to the new guidelines include ethnicity, socioeconomic status, insurance status, age, 
education and profession [7-12]. Particularly, uninsured minority women of low socioeconomic 
status with low levels of education are less likely to be screened according to current guidelines 
[7-9].  
It is important that patients become familiar with and understand the new screening
guidelines so that providers are not faced with choosing between satisfying patient expectations 
and practicing evidence-based medicine.  Failing to recognize and attend to this potential conflict 
may result in over-screening. For patients, this may lead to unnecessary procedures, patient 
morbidity and increased healthcare costs [13,14]. Unfortunately, there is limited data on patient 
knowledge of cervical cancer, current screening guidelines, patients’ perceived risk of cervical 
cancer with declining incidence and attitudes towards these changing screening practices.  Our 
primary objective is to understand patients’ knowledge of cervical cancer and Pap tests; attitudes
towards less frequent screening; and perception of risk to underscore areas for improvement in 
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patient education.  Our secondary objective is to understand the factors that are associated with 
higher knowledge levels, higher perceived risk and favorable attitudes towards the new 
guidelines. 
2. METHODS
With approval from the Institutional Review Board of Indiana University (IRB # 
1309131062; approval date: 01/08/2014), under exempt status, we conducted a survey among a 
convenience sample of women recruited in three outpatient women’s health clinic sites in 
Indianapolis associated with Indiana University Hospital, Health Net and Eskenazi Hospital 
systems. These sites incorporated a university based faculty clinic, a resident clinic with faculty 
supervision and a federally qualified community health center staffed by attending physicians. 
The survey was performed in English and Spanish. Inclusion criteria were female, age greater 
than 18 years, ability to comprehend English or Spanish, ability to consent and willingness to 
participate in the survey. Patients attending these clinics over an eight-week period were asked of 
their willingness to participate in the study. Those interested in participating were given an 
anonymous survey instrument to privately complete and envelopes to seal completed surveys.  
Surveys were returned at the same visit. 
Following a detailed review of current literature on knowledge and attitudes towards 
cervical cancer and Pap tests and adapted previously published question stems and survey items, 
resulting in a 25-item survey developed to assess knowledge of cervical cancer and Pap smears, 
attitudes towards screening practices, risk perception as well as demographic information [8-10]. 
The knowledge portion of the questionnaire consisted of six multiple-choice items and two true 
or false items. The instrument was pre-tested with a small number of women of reproductive age 
to test reading level, understandability, and time to completion. 
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Table 2 displays each item and response set.  Each multiple-choice question had one correct 
answer and two to four distracters. Each item was scored as either correct or incorrect. The total 
number of correct responses provided the knowledge score, which could then range from 0 to 8. 
There were four questions examining the participants’ attitude towards Pap tests that included a 
free text field in addition to multiple-choice questions.  Two of these questions evaluated their 
comfort level and response to increasing intervals between screenings.  The other two questions 
evaluated their fear or discomfort with the test and their perception of the test’s role in cervical 
cancer prevention.  Study participants rated their responses on a 5-point Likert scale ranging 
from strongly agree to strongly disagree.  Additionally, one question assessed risk perception of 
cervical cancer with a 5-point Likert scale as noted above.  The remainder of the survey collected 
demographic and pertinent medical history information.  The survey was pilot tested at the 
University site prior to distribution at other sites. 
Descriptive statistics were calculated for all survey questions.  The total number correct 
for the 8 items examining patient knowledge was calculated.  In the knowledge scale, when at 
least 50% of the items in that scale were non-missing, we assumed an imputed mean for that 
item based on the mean of  the available items for that  person.  For the N = 315 participants that 
completed surveys, only 9 participants completed part of the knowledge questions.  Only one 
person completed fewer than 50% of the items thus was excluded from analysis.  When 
examining associations of knowledge with patient demographics, missing demographic items 
were not imputed.  Bivariate associations between patient knowledge and categorical
demographic characteristics were assessed using either Wilcoxon-rank sum tests or Kruskal-
Wallis tests as the total number correct is not normally distributed.  Spearman correlation was 
used to assess the association of total number correct with 
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other continuous measures.  Fisher’s exact test was used to test bivariate associations between 
categorical variables. Missing data for survey questions was excluded from subgroup analysis. 
Statistical analysis was completed using SAS V9.4 (SAS Institute Inc., Cary, NC). 
3. RESULTS
A total of 380 surveys were distributed at the different clinic locations of which 315 
surveys (83%) were completed and included in the analysis. Of the 10 surveys that were only 
partially completed, nine were still included in analysis regarding patient knowledge as less than 
50% of knowledge items were missing.    
Baseline characteristics are listed in Table 1. Ages ranged from 18 to 73 with 
approximately 80% falling below age 40. The ethnic representation was similar to that of 
Indianapolis with majority of the study participants being of Caucasian (56%) followed by 
African American (29%). Approximately, 12% of the participants reported to work as 
pharmacists, registered nurses, medical assistants, medical students and physicians.  Of the 33% 
of participants under age 26, there was a 45% (39/86) vaccination rate for the HPV vaccine. 
Knowledge 
Responses to the individual knowledge questions are displayed in Table 2. On average, 
the participants answered 51.8% of the eight knowledge items correct.  The median total number 
of knowledge items correct was four (IQR =2)), with 59% (186/314) of the participants 
answering between one and four of the eight knowledge questions correctly.  Fewer than half 
(47%) of the patients identified a Pap test to be a test for cancer of the cervix. More than 30% 
reported that a Pap test was a pelvic exam with a speculum.  Fifteen percent correctly identified 
that cervical cancer screening should be started at age 21, with 61% of participants reporting that 
Pap test screening per the guidelines should begin when women are sexually active.  Most
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women continued to believe that they should be screened for cervical cancer annually, regardless 
of risk, with 72% of the participants reporting that the test needs to be performed every year.  
Almost 60% of the participants reported that screening should be continued for their lifetime.  
More than 76% of the patients reported that they could get a Pap test at places besides their 
clinic including the Emergency Department and Urgent Visit Centers.  
Bivariate associations between patient knowledge and demographic characteristics 
 Knowledge did not significantly differ in participants with a history of cervical dysplasia 
(categorized as “yes” vs.  “no/I am not sure”) (Wilcoxon rank sum test p-value = 0.338).  
However, age correlated with knowledge (rs = -0.04, p-value = 0.49).  Likewise, knowledge 
significantly increased with education level (rs = 0.352, p-value <0.001).  And study participants 
in a medical occupation had significantly more knowledge (p-value <0.001). Attitudes 
Overall, only 49% of participants reported feeling comfortable with the new guidelines 
while 47% of participants would not feel comfortable with going more than 1 year between 
screenings.  Of those who would not feel comfortable with going more than 1 year between 
screenings, 71.4% reported that they would ask to be screened annually.  Additionally, 21% of 
those who reported feeling comfortable with 3-5 year screenings also reported that they would 
ask to be screened annually.  Attitude significantly varied by knowledge (Fisher’s exact test p- 
value <0.0001) as illustrated in Table 3. Of patients that correctly answered the screening interval 
frequency question, 90% reported comfort with current screening practices. When patients 
incorrectly reported that screening should be conducted annually, 59% reported that they would 
not be comfortable with the current guidelines. Almost 5% of patients reported that they would 
ask for a more detailed explanation from their provider or would solicit a second opinion 
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or would change providers if asked to follow these new recommendations. Only 11% of patients 
reported discomfort with the Pap test and further elaborated that this was due to discomfort with 
the procedure 
Risk perceptions  
Only 39% (45/311) of the patients felt that they might be at risk for cervical cancer. 
Approximately 32% disagreed or strongly disagreed that they were at risk and 29% were 
undecided on their perceived risk of cervical cancer.  Notably, 99% of patients reported having 
been sexually active, 24% of the patients reported a history of an abnormal Pap and 23% 
reported tobacco use. Patient’s risk perception for cervical cancer did not significantly differ 
between age groups (p-value = 0.893).  Patients who answered yes to having an abnormal Pap 
test perceived themselves to be at higher risk (Kruskal-Wallis test p-value = 0.005).  Perceived 
risk was also significantly higher for those who smoked tobacco (p-value = 0.011) but did not 
differ based on HPV vaccine status (p-value = 0.901) based on Wilcoxon rank-sum tests. 
4. DISCUSSION AND CONCLUSION
4.1 Discussion 
This study set out to determine the current knowledge base of women in regards to cervical 
cancer and Pap tests as well as their attitudes towards the new guidelines and their risk 
perception given the declining rates of cervical cancer.  Overall, the respondents demonstrated a 
limited awareness of cervical cancer and current screening practices. The vast majority (72%) of 
study participants believed that they should receive annual screening, and the majority would 
feel uncomfortable even with a physician’s recommendation for less frequent screening.  
Similar to findings by Robinson et al., our study identifies important deficits in cervical 
cancer screening knowledge [15]. Furthermore, previous studies by Vernilli et al. and King et al. 
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reported that patient expectations drove provider deviation from guideline adherence [5,6]. Our 
findings that patients expressed discomfort with deviating from annual screening and that 
screening should not be stopped past age 65 suggest that these concerns are valid. For low risk 
patients with normal prior screens, more frequent screening increases healthcare costs and 
morbidity [13,16]. However, it is interesting that patients who were more knowledgeable of 
current screening practices were also more comfortable with the current screening guidelines. 
Notably, we collected these data almost two years after the guideline changes had been in effect.  
It is difficult to say how widely disseminated the changes were among the general public.  No 
large scale public health educational campaigns were undertaken, and our institution did not 
create an education campaign.  We suspect that patients would largely have been receiving 
education about the guideline changes from their providers.  Which, interestingly, could mean 
that their perspectives could reflect provider concerns as much as their own. This suggests a 
pivotal role for patient education in improving patient attitudes towards these new guidelines. 
Similar to the findings of Fry et al. in 2010, our study suggests that women may lack 
awareness that screening tests are not being performed at the time of pelvic examination [17].  In 
our study, 30% of the respondents believed a Pap test to be a speculum exam and 76% of the 
respondents believed that they could get cervical cancer screening in the ED and urgent visit 
centers, in addition to their clinic. This is concerning as respondents might accidentally interpret 
speculum exams in the ED and urgent visit center as their annual screening. As 60% of cervical 
cancers occur in women who have never been screened or screened in the last five years, these 
misconceptions place women at a higher risk for cancer [2]. This identifies a critical gap in 
physician-patient communication that may point to the need for additional training to 
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ensure that physicians clearly convey the elements and purpose of the exam they are performing. 
Most of our study participants did not perceive themselves to be at risk for cervical 
cancer. Despite their risk perception of “low to no risk status,” the participants felt strongly 
about annual screening. Our study participants seemed to understand the association between 
abnormal Pap tests, smoking and cervical cancer and appropriately classified themselves to be at 
higher risk. Furthermore, our study demonstrated that receiving the HPV vaccination did not 
alter risk perception in this population.  There are limitations to the study that must be considered 
in interpreting our findings. As a convenience sample, obtained from and urban academic 
medical system, the generalizability of our findings may be limited.  Moreover, though our 
participants were representative of the Indianapolis community in terms of ethnicity and age, our 
study population may not be a representative sample given that more than half of the participants 
had taken college level courses with 30% having completed an Associates’ or Bachelor’s degree 
and 12% worked in some capacity within the healthcare field. However, such a bias would likely 
bias our findings toward overestimating the knowledge women have regarding screening 
guidelines, as we would expect this population to have higher than average health literacy.  
Though knowledge scores improved with an occupation in the medical field, higher levels of 
education in the study population may have confounded this finding. Though existing measures 
would have been optimal, the limited literature informing our study question precluded our 
ability to utilize validated items.  In turn, we adapted previously published surveys and pilot 
tested items for use in an exploratory capacity. Lastly, health literacy is a key conceptual domain 
which we failed to assess with our survey instrument.  The addition of a health literacy scale 
may have yielded important insights into modifiable predictors of screening knowledge, attitudes 
or risk perceptions.   
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Conclusion 
Based on our findings, women are most comfortable with annual screening compared to the 
new guidelines that suggest getting screened every 3-5 years, and lack basic understanding of the 
components of their annual pelvic exam, cervical cancer screening and Pap tests. Additionally, 
almost half of the participants reported discomfort with the new screening guidelines. Our study 
suggests that further efforts are needed to engage patients in discussions about cervical cancer, 
mainly focusing on the difference between a pelvic exam and a Pap test, education regarding the 
2012 cervical cancer screening guidelines, and risk factors for cervical cancer.  
4.2 Practice Implications 
Addressing and alleviating women’s misconceptions of the pelvic exam, cervical cancer 
screening, and Pap tests may help minimize morbidity and reduce healthcare costs.  Increasing 
patients’ awareness of the current screening guidelines and the benefits of lengthened interval 
screening, may help to bridge the gap between patient expectations and evidence-based practice. 
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Table 1. Baseline Characteristics of Study Participants (N = 315) 
Characteristic N (%) 
Total 315 
Age, mean +SD 33 + 12 
Race 
White 174 (55.9) 
Black 90 (28.9) 
Hispanic 30 (9.6) 
Asian 6 (1.9) 
Other 11 (3.5) 
Language 
English 280 (90.6) 
Spanish 22 (7.1) 
Chinese 1 (0.3) 
Other 6 (1.9) 
Education 
Less than HS 29 (9.4) 
HS diploma/GED 96 (31.0) 
Some college 87 (28.1) 
Associates degree 21 (6.8) 
Bachelor’s degree or higher 77 (24.8) 
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Occupation 
Medical 36 (11.8) 
Other 269 (88.2) 
Insured 274 (89.0) 
Sexual activity (ever had sex) 307 (99.4) 
Tobacco Use 71 (23.1) 
Hysterectomy 23 (7.4) 
Abnormal Pap 74 (23.9) 
HPV Vaccine 72 (23.2) 
Immunocompromised 10 (3.2) 
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Table 2. Responses to Knowledge Questions (Questions 1-3, 6-9, 13 on survey) 
Item Question N (%) 
1 What is a Papanicolaou (Pap smear) test? 
A speculum exam 97 (30.8) 
A test for cancer of the cervix 148 (47.0) 
A test for gonorrhea and chlamydia 10 (3.2) 
A test for cancer of the ovaries 8 (2.5) 
I am not sure 52 (16.5) 
2 When should women start getting the Pap test? 
18 yr 63 (20.0) 
21 yr 46 (14.6) 
When they start having sex 197 (62.5) 
Other 9 (2.9) 
3 How often do you believe you need a Pap test? 
Every year 228 (72.4) 
Every 2 years 33 (10.5) 
Every 3 to 5 years 38 (12.1) 
I am not sure 12 (3.8) 
I do not need a Pap test 4 (1.3) 
6 What is the main cause of cervical cancer? 
Herpes virus (HSV) infection 8 (2.5) 
Human papillomavirus (HPV) infection 198 (63.1) 
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Genetic, it runs in the family 22 (7.0) 
I am not sure 86 (27.4) 
7 
Smoking increases a woman’s chance of getting cervical 
cancer. (TRUE) 
234 (74.8) 
8 
The Pap test can detect abnormal cells before they 
become cancer. (TRUE) 
305 (97.8) 
9 These are the places where I can get a Pap test: 
In the emergency room (ER) 1 (0.3) 
In my clinic 75 (24.0) 
At the women’s urgent visit center 5 (1.6) 
All of the above 231 (74.0) 
13 
When should women who have always had normal Pap 
tests stop getting Pap tests? 
Never 177 (57.3) 
After age 65 or after a hysterectomy 99 (32.0) 
When she is no longer sexually active 28 (9.1) 
When she gets the HPV vaccine 5 (1.6) 
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Table 3. Association of Knowledge of Current Screening Guidelines with Patient’s Comfort 
Level  
How comfortable would you be if your doctor told you that 
you only needed a Pap test every 3 years? 
How often do you believe 
you need a Pap test? 
Comfortable 
N (%) 
Not comfortable 
N (%) 
Fisher’s exact 
p-value
Every year 90 (41.5%) 127 (58.5%) <0.0001 
Every 2 years 22 (68.8%) 10 (31.3%) 
Every 3 to 5 years 34 (89.5%) 4 (10.5%) 
I am not sure 8 (72.7%) 3 (27.3%) 
I do not need a Pap test 0 4 (100%) 
Note: Patients that answered ‘I am not sure how I would  feel’ (Q4; n=13) were excluded 
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